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WORK  PERFORMED  THIS  PERIOD 


Task  characterization  of  a  lattice-matched  passivating  window 


Task  3— Growth  and  characterization  oflnGaAs  tunnel  junction 

In  the  previous  report,  we  presented  the  results  of  a  two-terminal  n/p  InGaP/InGaAs  dual 
junction  cell  using  a  p++/n++  In0,Gao,As  tunnel  junction.  InGaAs  was  chos^as  the  tunnel 
junction  interconnect  compound  since  it  is  easily  degenerately  doped,  air-mass  zero  Zo) 
one  sun  efficiency  of  this  dual-junction  cell  was  measured  to  be  19*  and  it  was  found  to  be 
bottom-cell  current  limited.  A  detailed  analysis  of  the  results  identified  several  falm “hat  were 
causing  performance  degradation.  These  factors  were  listed  in  the  previous  report. 

1  1  Pv  ™portant  factor  limiting  the  performance  of  our  dual-junction  cell  was  the  use  of 
•  nGaAs  tunnel  junction,  which  absorbs  some  of  the  red  light  that  the  bottom  cell  is 

asTeieVInG^'  Ca,1  .CUlati?nS  indiCat6d  that  thC  USC  °f  "  non-absorbing  tunnel  junction  (such 
1.62  eV  InGaP)  would  result  in  a  6%  increase  in  the  short  circuit  current  (Jsc)  of  the  bottom 

cell.  Ho^^r  because  of  limitations  in  the  NASA  metal  organic  vapor  phase  epitaxy  (MOVPE) 

actor  currently  being  used  for  this  project,  it  is  not  possible  to  grow  a  p++  InGaP  layer  reauired 

“ rr ” 

Reactor  modification:  The  installation  of  a  “double-dilution”  line  from  the  diethyl  zinc 
(  Zn)  precursor  will  allow  us  to  increase  the  p-doing  range  from  IxIO'W  (needed  for 

comltein8  ate  '  ^  **  edification  should t 

complete  in  late  spring  or  early  summer  of  this  year. 

•  P++  AIGaAs/n-l.+  JnGaP  tunnel  junction:  This  alternative  eliminates  the  need  for  reactor 

modification,  although  AIGaAs  is  not  lattice-matched  to  the  subsequent  1  62-eV  InGaP  tOD 
cell  structure.  However,  since  the  AIGaAs  layer  will  be  very  thin  (0  02  pm  the  InGtf  laS 
is  expected  to  grow  pseudomorphically  on  it,  without  any  degradation  in  its  civstalhne 
quality.  Another  problem  associated  with  the  use  of  aluminum  containing  alloys  is  that  hey 
u  ua„y  have  a  higher  oxygen  content,  and  the  oxygen  might  ac,  as  a  recombinado™ 

aTgZ ^nmanCe  deSra«°"-  Thus,  our  goal  was  to  keep  the  aluminum  content  in  the’ 
AIGaAs  at  the  minimum  acceptable  level  for  the  tunnel  junction.  After  several  calibration 

'aVC  iftled  011  AloosGaAs.  Composition  and  thickness  calibrations  were  made  by 
psometry.  Photolumtnescence  measurement  showed  that  the  bandgap  was  1.55-eV.  We 
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'•leV  bottom  relfrcomprised  ofa' 0sCTn+  'h  q™  A  deS'®"  °f  °Ur  dual'Junclion  The 
and  a  0.05  pm  WSa^P  window  layeT  Ke  I  6^  «il  -m P  ?»2Ga»*As  base 

Ino.6iGao.32P  emitter,  a  0.275  urn  n  i„„:Ga  7h,  nnfP  cons,sts  of  a  0  05  M™  n+ 
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Figure  l.-Epi-layer  structure  of  the  1.62  eVInGaP/1.1  eV  InGaAs  dual-junction  , 
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Cost  anid  Completion  Estimates 


The  current  costs  have  been  calculated  and  the  estimates  are  as  follows: 

•  Total  Costs  (cumulative)  through  March  22,  200 1 . $  1 50  930 

•  Estimated  Costs  for  the  following  quarter .  $  50  qqq 

•  Estimated  Costs  to  the  contract  completion .  $  149  056 

•  Estimated  physical  completion  through  March  22,  200 1 . 5 1  % 
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